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Objective: to analyze undergraduate nursing students’ perception of biological risk and its 
relationship with their prior practical training. Method: a descriptive cross-sectional study was 
conducted among undergraduate nursing students enrolled in clinical practice courses in the 
academic year 2013-2014 at the School of Nursing at the University of Barcelona. Variables: 
sociodemographic variables, employment, training, clinical experience and other variables related 
to the assessment of perceived biological risk were collected. Both a newly developed tool and 
the Dimensional Assessment of Risk Perception at the worker level scale (Escala de Evaluación 
Dimensional del Riesgo Percibido por el Trabajador, EDRP-T) were used. Statistical analysis: 
descriptive and univariate analysis were used to identify differences between the perception 
of biological risk of the EDRP-T scale items and sociodemographic variables. Results: students 
without prior practical training had weaker perceptions of biological risk compared to students 
with prior practical training (p=0.05 and p=0.04, respectively). Weaker perceptions of biological 
risk were found among students with prior work experience. Conclusion: practical training and 
work experience influence the perception of biological risk among nursing students. 
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Introduction
One of the main objectives of university education 
is to prepare students for the professional world and 
to enable them to develop the skills that define each 
discipline. In the field of health sciences, training includes 
interventions aimed at the acquisition of knowledge, 
skills and attitudes needed to be a competent health 
professional. In this environment, there must be skills 
aimed at promoting and ensuring the safety of the 
student and the patient. 
Healthcare professionals are exposed to numerous 
risks(1), and biological risk is one of the most important 
risks due to its severity and increasing frequency(2-3). 
Biological risk is an important issue in public health, 
and although hepatitis B, hepatitis C and Human 
Immunodeficiency Virus (HIV) infections are the most 
well known, other emerging diseases (e.g., Ebola) can 
be acquired by other routes of biological exposure, such 
as air or physical contact.
In this context, undergraduate nursing students 
work in an unfamiliar and complex clinical environment 
that exposes them to numerous risks(4) during their 
formative years. Their inexperience(1) and stress 
levels(5-10) are compounded with changing situations and 
constant uncertainty in this environment.
Several studies on accidents involving nursing 
students during the course of their clinical practice 
have shown that rates of biological risk exposure (e.g., 
punctures, eye splashes and cuts) remain very high(11-
15). The EPINETAC project(3) found that a considerable 
portion of percutaneous accidents is caused by 
inadequate maneuvers that are banned by standard 
recommendations, such as the recapping of needles. 
This finding shows significant deficiencies in security 
measures and points to low effectiveness of theoretical 
and practical training to prevent biological risks among 
college students. 
Additionally, nursing professionals perceive 
low student knowledge of protocols and preventive 
measures and student attitudes of poor initiative and 
insecurity(13-14,16). These issues should be considered 
when planning educational activities for students.
A multicenter study(17) on the use of standard 
precautions against biological agents showed a high 
degree of conceptual confusion and a lack of awareness 
of preventive measures, and this study found risk 
behaviors related to protections used by participants 
from different healthcare fields. Another study(18) 
determined that training for standard hygienic and 
precautionary measures was not universally performed 
over all studies, and some discrepancies existed between 
theoretical and practical training.
According to the legal regulations in place in Spain 
for the prevention of risks (Law 31/1995 of 8 November 
on Prevention of Occupational Risks), health institutions 
are committed to promoting a culture of prevention 
among workers, but few provisions include trainees. 
Only RD 783/2001 includes the protection of trainees in 
ionizing radiation.
Another important issue related to prevention is 
an individual’s perception of risk. Some authors state 
that this perception affects one’s attitude towards 
risk and one’s behavior at work(19-21). In the study by 
Cordeiro(22) that examined this relationship between 
risk perception and the likelihood of suffering an 
occupational accident, accident victims were those with 
the lowest perception of risk. 
Despite the importance of biological risk to 
healthcare staff, few studies have examined factors 
related to risk perception among either health 
professionals or undergraduate nursing students. Thus, 
this study aims to analyze undergraduate nursing 
students’ perception of biological risk and its relation to 
previous practical training.
Method
This descriptive cross-sectional study was 
conducted at the University School of Nursing (EUE) 
at the University of Barcelona (UB) from September to 
December 2013.
The study population consisted of undergraduate 
nursing students at the UB enrolled in clinical practice 
subjects during the academic year 2013-2014. Two 
groups of students formed the sample. Group 1 had 
no prior clinical practice training (second-year students 
have not undergone any practical training). Group 2 had 
previous clinical practice training (third-year students 
have undergone a previous period of external academic 
clinical practice).
The inclusion criteria in both groups included having 
passed all the basic training and compulsory subjects of 
the first-year nursing degree and being enrolled in the 
second-year practical subjects (Group 1) or in the third-
year nursing degree (Group 2). All students who refused 
to participate in the study were excluded.
Ultimately, the sample consisted of 78 students 
(37 without prior practical training and 41 with prior 
practical training).
Study variables
-Variables related to sociodemographics, 
employment, training on biological risk prevention and 
students’ immunization status: These variables included 
age; sex; prior practical training; admission procedure 
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to the undergraduate nursing degree; previous work 
experience in the health field; current work experience; 
having completed external courses on the prevention of 
biological risk; vaccination against hepatitis B, hepatitis 
A and tetanus; and having received the tuberculin test. 
-Variables related to the dimensional assessment 
of perceived biological risk: These variables included 
students’ perceptions of the following: emotional 
response to fear; vulnerability; severity of the 
consequences; control/doom (i.e., whether the student 
believes in his capacity to affect preventive actions); 
degree of control; catastrophic potential attributed to 
the risk factor; delayed consequences; and perceived 
risk magnitude. All of these variables were measured 
using the Dimensional Assessment of Risk Perception at 
the worker level (Escala de Evaluación Dimensional del 
Riesgo Percibido por el Trabajador, EDRP-T)(23).
Tool
A 2-part data collection sheet was designed as 
follows:
- Section A: This form that included variables related 
to the following characteristics: sociodemographics, 
work, training on the prevention of biological risks prior 
to starting the undergraduate degree, training on clinical 
practices performed during undergraduate studies and 
students’ vaccination status.
- Section B: This form included the EDRP-T scale, 
which consisted of 10 questions that aimed to evaluate 
students’ perceptions of biological risk. This evaluation 
scale is part of the Technical Note on Prevention (NTP) 
578 published by the Spanish National Institute of Safety 
and Health at Work (INSHT) in 2001(23). The scale is a 
flexible evaluation tool that can be adapted to different 
types of risks, and thus the guidelines used by the 
authors were adapted to evaluate students’ perceptions 
of biological risk. The first 9 questions are evaluated on 
an ordinal scale of 1 to 7 points, where 1 is the lowest, 
and 7 is the highest. Question 10, which evaluates the 
overall magnitude of the biological risk, is assessed with 
a discrete quantitative scale of 0-100, where 0 represents 
very low risk, and 100 represents very high risk.
The first 2 questions of this section (B1 and B2) 
explore the knowledge among students and among 
the professional nurses responsible for these students. 
Question B3 explores the emotional response to fear, 
which was considered by the authors to be the most 
predictive of overall perceived risk. Question B4 assesses 
the one’s feelings of vulnerability or susceptibility. 
Question B5 explores the perception of the severity of 
the consequences. Questions B6 and B7 are related 
to the perception of control/fatality of the risk and 
explores students’ ability to perform both preventive 
and protective actions. The authors believe that the 
perception of control, as assessed by question B7, can 
cause feelings of invulnerability, as assessed in question 
B4. Question B8 explores the catastrophic potential 
attributed to the biological risk factor, which is an issue 
related to the perceived overall risk (B10). Question B9 
regards the perception of delayed consequences, and 
question B10 aims to obtain an overall estimate of the 
magnitude of the perceived biological risk. 
Procedure
Data collection began after informing both the 
teachers responsible for the practical subjects and the 
students enrolled in these subjects of the study. The 
researchers provided the questionnaire, and participants 
in each group completed the questionnaire during an 
established period. The first questionnaire was completed 
by Group 1 (students without previous training in clinical 
practice) in October. The second questionnaire was 
completed by Group 2 (students with previous practical 
training) in November. In both cases, data collection was 
conducted during the briefing, which was one week prior 
to the start of clinical practice in the centers.
Statistical Analysis
A descriptive analysis of all variables included in 
the study was performed. Frequencies and percentages 
of each qualitative variable were calculated, as were the 
mean and standard deviation of each quantitative variable. 
Differences between students with and without practical 
training were assessed by the chi-square test or Fisher’s 
exact test for qualitative variables and by Student’s t test 
or the Mann-Whitney U test for quantitative variables. 
An analysis was also performed to identify differences 
between the perception of biological risk of each item on 
the EDRP-T scale and sociodemographic variables using 
the Mann-Whitney U test or the Kruskal-Wallis test. A 
bilateral p = 0.05 was considered statistically significant. 
PASW Statistics v.20 software was used. 
Ethical issues
Authorizations from both the Bioethics Committee 
of the UB and the direction of the EUE were obtained. 
Students were provided with verbal and written 
information about the study to ensure the anonymity 
and confidentiality of data. 
Results
Of 40 students in Group 1 (those without prior 
practical training) and 49 students in Group 2 (those 
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with prior practical training) who were available during 
administration of the questionnaire, 38 and 45 students, 
respectively, met the inclusion criteria. Ultimately, 
37 students in Group 1 and 41 students in Group 2 
participated, yielding a total sample of 78 students.
Sociodemographic, work and educational with 
regard to occupational risk prevention and clinical 
(vaccination status) features of the students
A total of 61.5% of students were less than 25 years of 
age, and 80.7% were women. A total of 56.4% of students 
were admitted to the nursing degree through high school.
With regards to work experience in the health field, 
69.2% of students had no previous experience, and 
only 11.5% were working at the time of the study. A 
total of 23.1% of students had undergone training on 
occupational risk prevention prior to beginning their 
degree. With regards to vaccination status, most students 
reported being properly vaccinated against hepatitis A 
(93.6%), hepatitis B (97.4%), and tetanus (94.9%), 
but only 76.9% of students reported undergoing the 
tuberculin test.
No statistically significant differences were found 
between Group 1 and Group 2 for any variables. 
Sociodemographic, employment, training (occupational 
risk prevention) and vaccination status characteristics 
are shown in Table 1.
Items Total
Prior practical training
PGroup 1 (without training) Group 2 (with training)
n % n % n %
Categorized age
Less than 25 years of age 61 78.2 31 83.7 30 73.2
.321*Between 25 and 35 years of age 14 17.9 4 10.8 10 24.4
Older than 35 years 3 3.9 2 5.5 1 2.4
Sex
Man 15 19.3 10 27.0 5 12.2 .097†
Woman 63 80.7 27 73.0 36 87.8
Admission to the degree studies
Training courses 30 38.5 13 35.1 17 41.5
.645†
High school 44 56.4 22 59.5 22 53.7
Entrance exam among those > 25 years 
old 3 3.8 1 2.7 2 4.9
Other degrees 1 1.3 1 2.7 0 0.0
Prior work experience
Yes 24 30.8 9 24.3 15 36.6
 .241†
No 54 69.2 28 75.7 26 63.4
Mean months worked (standard deviation) 35.3 (20.0) 13.6 (42.9) 13.3 (22.9) .241‡
Current work experience
Yes 9 11.5 4 4.3 5 4.7
.999*
No 69 88.5 33 32.7 36 36.3
Prior training on risk prevention
Yes 18 23.1 7 18.9 11 26.8
.408†
No 60 76.9 30 81.1 30 73.2
Table 1 - Sociodemographic, employment, training (on prevention of occupational risk prevention) and vaccination 
status of undergraduate nursing students; Barcelona, Spain, 2013
(continue...)
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Items Total
Prior practical training
PGroup 1 (without training) Group 2 (with training)
n % n % n %
Hepatitis A vaccination
Yes 73 93.6 36 97.3 37 90.2  .213*
No 5 6.4 1 2.7 4 9.8
Hepatitis B vaccination
Yes 76 97.4 37 100 39 95.1 .273*
No 2 2.6 0 0.0 2 4.9
Tetanus vaccination
Yes 74 94.9 35 94.6 39 95.1 .999*
No 4 5.1 2 5.4 2 4.9
Tuberculin test
Yes 60 76.9 29 78.4 31 75.6
.675*
No 15 19.2 6 16.2 9 22.0
Do not remember 3 3.8 2 5.4 1 2.4
* Fisher’s exact test
† Pearson’s chi-square test  
‡ Student’s t-test Fisher’s exact test
Table 1 - (continuation)
Assessment of biological risk perceived by 
undergraduate nursing students
The relationship between the perception of 
biological risk and students’ prior practical training was 
analyzed. Statistically significant differences were found 
for perception of knowledge of biological risk (B1) and 
the possibility of harm due to a biological agent (B4); 
students without prior practical training had weaker 
perceptions of knowledge of risks and damage due to 
biological risk than students with prior practical training 
(p=0.05 and p=0.04, respectively). 
Statistically significant differences were also found 
for items B8 (harm to a large number of people) and B10 
(overall magnitude of perceived risk), although in this 
case, students without practical training had a stronger 
perceptions of the catastrophic potential attributed 
to the biological agent and the overall perception of 
biological risk than students with prior practical training 
(both p=0.05). 
The relation between the perception of the biological 
risk and the presence or absence of prior practical 
With regards to the sociodemographic, employment 
and training characteristics of the students, statistically 
significant differences were found between Group 1 and 
Group 2 for item B10 (overall perception of risk) and 
item B7 (the extent to which a large number of people 
can be harmed). Work experience was associated with 
a weaker perception of biological risk, while no work 
experience was associated with a stronger perception 
of the ability to prevent or reduce damage due to 
biological risk. 
Statistically significant differences were also found 
with regards to sex for items B1 (students’ perception 
of knowledge of biological risk) and B5 (severity of 
the potential harm caused by the biological risks), 
with stronger perceptions of knowledge of risk and 
weaker perceptions of the severity of the consequences 
among men. Other items related to the perception of 
biological risk and sociodemographic, work and training 
characteristics of the students are described in Table 3. 
training among undergraduate nursing students is 
shown in Table 2.
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Table 3 - Relationship between the perception of biological risk and the sociodemographic, employment and training 
features of undergraduate nursing students; Barcelona, Spain, 2013
n
Total (B10) B1 B2 B3 B4 B5 B6 B7 B8 B9
Mean (SD) P50 (P25- P75)
P50 
(P25- P75)
P50
 (P25- 
P75)
P50
 (P25- P75)
P50
 (P25- 
P75)
P50 
(P25- 
P75)
P50 
(P25- P75)
P50 
(P25- 
P75)
P50
 (P25- 
P75)
Categorized age*
Less than 
25 years of 
age
61 68.3 (17.9) 5 (4-6) 6 (4.5-6) 6 (5-7) 5 (3-5) 6 (5-6.5) 6 (5-7) 5 (5-6) 5 3-6) 4 (4-5.5)
B e t w e e n 
25 and 35 
years of age
14 59.5 (25.2) 6 (4.5-6) 6 (4-7) 5.5 (5-7) 5 (3-6) 6 (5-7) 6 (6-7) 6 (3.5-7) 5 (2.5-6.25)
5 (3.5-
6.2)
Older than 
35 years 3 46.6 (35.1) 6 (3-6) 6 (4-6) 6 (2-6) 4 (2-4) 5 (4-5) 7 (3-7) 6 (5-6) 4 (1-4) 4 (3-4)
Sex†
Man 15 66.7 (20.4) 6 (5-7)‡ 6 (4-7) 6 (6-7) 5 (3-6) 5 (4-5) ‡ 6 (5-7) 5 (4-6) 5 (4-7) 5 (4-6)
Woman 63 62.3 (20.6) 5 (4-6) 6 (4-7) 6 (5-7) 4 (3-6) 6 (5-7) 6 (5-7) 5 (4-6) 5 (3-6) 4 (4-5)
Prior work experience†
Yes 24 60.2 (24.9)‡ 6 (5-7) 6 (4-7) 6.5 (5.2-7) 5 (3.2-6) 5.5 (5-7) 6 (5-7) 6 (5-7)
‡ 4 (2.2-7) 4 (3.2-6)
No 54 68.5 (17.7) 6 (4.7-7) 6 (5-7) 6 (5-7) 4.5 (3-5) 6 (5-6.2) 6 (5-7) 5 (4-6) 5 (3.7-6) 5 (4-6)
Prior training in risk prevention†
Yes 18 58.3 (19.5) 6 (5-6) 5 (4-7) 6 (5-7) 5 (3-6) 6 (5-7) 6 (5-7) 5.5 (4.7-7) 4 (2-6) 4 (4-6)
No 60 68.5 (20.2) 4 (4-6) 6 (5-6.7) 6 (5-7) 4.5 (3-5.7) 5.5 (5-6) 6 (5-7) 5 (4-6) 5 (3.2-6) 4.5 (4-6)
*Kruskall-Wallis test; †Mann-Whitney U test; ‡Significance level: p≤ 0.05 
B1: Knowledge of students of the biological risk; B2: Knowledge of persons-in-charge of the biological risk; B3: Fear of harm from the biological accident; 
B4: Possibility of harm from the biological agent; B5: Severity of resulting harm; B6: Extent to which the risk can be avoided; B7: Possibility of control in 
a risky situation; B8: Extent to which a large number of people can be harmed; B9: Immediacy of consequences; B10: Overall magnitude of the perceived 
biological risk.
Table 2 - Relationship between the perception of biological risk and the presence or absence of prior practical training 
among undergraduate nursing students; Barcelona, Spain, 2013
Dimensional evaluation of perceived risk
Prior practical training
pGroup 1 (without training) Group 2 (with training)
P25 P50(Median) P75 P25
P50
(Median) P75
Knowledge of students of the biological risk 4 5 6 5 6 6 .05*
Knowledge of persons-in-charge of the biological risk 4 6 6 4.5 6 7 .40*
Fear of harm derived from the biological accident 5 6 7 5 6 7 .23*
Possibility of harm derived from the biological agent 3 4 5 3.5 5 6 .04*
Severity of harm that may result 4.2 5 6 5 6 7 .08*
Extent to which the risk can be avoided 5 6 7 6 6 7 .23*
Possibility of control in a risky situation 4.2 5 6 4 5 6.5 .65*
Extent to which a large number of people can be 
harmed 4 5.5 7 3 4 6 .05*
Immediacy of consequences 3 4 5 4 5 6 .31*
Overall magnitude of the perceived biological risk 70.7 (14.9) 61.6 (23.7) .05†
* Mann-Whitney U test
† Student’s t-test Fisher’s exact test
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Discussion 
Obviously, risk reduction should be a common goal 
among professionals who are in contact with nursing 
students. Many authors agree that accidents including 
biological risk exposure remain relatively frequent, 
and knowledge among nursing students is low(11-
15). This matter becomes more complicated when 
the concept of “risk” is not universally understood, 
and thus, students do not precisely understand what 
should be reduced(23). This matter is related to 
the concept of risk perception, which is a subjective 
expression conditioned by various factors such as 
knowledge, values and personal beliefs(24). Some 
authors agree that there is a relationship between risk 
perception and work attitudes among professionals 
(19-21). However, few studies have gone beyond 
describing the most common perceived risks, among 
which are percutaneous injuries, among professional 
nurses(24-25). Additionally, these studies do not 
relate risk perception to other variables that could 
influence students’ attitudes towards biological risk, 
such as work, sociodemographics, prior theoretical or 
practical training, adherence to preventive measures 
and having experienced a prior accident. This study 
found that students with no previous practical training 
had weaker perceptions of potential harms, which 
could be related to students’ knowledge. Additionally, 
there was a stronger global perception of the biological 
risk and catastrophic potential associated with the 
complex and unfamiliar clinical environment that 
students would encounter. However, students who had 
previously worked in the health sector had a weaker 
perception of biological risk and a stronger perception 
of their ability to prevent or reduce harm arising from 
this risk, which is important because this perception 
may cause a feeling of invulnerability to accidents. 
Finally, stronger perceptions of knowledge of the risk 
was found among men compared to women, which 
could also be related to their weaker perception of the 
severity of the consequences. 
A potential limitation of the study is that the study 
population belongs to one university, and the results 
may not be extrapolated to the entire community of 
nursing students. However, we believe that this limitation 
does not substantially affect the results because the 
sociodemographic characteristics of students are 
similar to those of students from other universities. 
Another potential limitation is that data on knowledge 
of biological risk were not recorded, which may also 
influence risk perception.
Conclusion
These results show that undergraduate nursing 
students’ sociodemographic, employment and training 
variables are related to the perception of biological risk. 
Students with prior practical training have a stronger 
perception of biological risk than untrained students. 
Further studies that relate the perception of biological 
risk to other important aspects of university education, 
such as students’ knowledge regarding the risk, the use 
of preventive measures during their practical training 
and the biological accidents suffered, are needed. In 
this way, specific interventions could be designed to 
foster a safety culture at the university, which is an 
added value to university education that goes beyond 
academic education.
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